We have performed calculations of the electronic states of palladium -noble-metal disordered alloys using an improved version of the tight-binding coherent-potential-approximation (TB-CPA) formalism. Our results for Pd-Ag are in excellent agreement with both experiment and the KorringaKohn-Rostoker (KKR) CPA. For Pd-Au we also obtain good agreement with specific-heat measurements. For Pd-Cu, probably due to charge-transfer effects, we do not obtain satisfactory agreement with experiment at the Cu-rich end. Our calculations indicate that if (a) highly accurate Slater-Koster parameters are used and (b) all the orbitals are included in the CPA conditions (i.e. , not using a one-level TB model), the TB-CPA gives results that are equivalent to those of the KRR-CPA except in cases where off-diagonal disorder might be important.
I. INTRODUCTION
In the past few years there have been significant advances in our understanding of the electronic structure of disordered-alloy systems. The study of electronic states of random substitutional alloys is now considered commonplace. The coherent-potential approximation (CPA) introduced by Soven' which 
IV. DENSITIES OF STATES (DOS)
A. Palladium-Silver The bands of palladium and silver ( Fig. 1 2O and Pdo~OAgo &0. There are two panels in each figure, one for the Ag site DOS and the other for the Pd site. In Fig. 4 we see clearly the striking similarity in our results. The coinciding positions and relative heights of peaks and shoulders is truly remarkable. The only discrepancy is the low-energy fall off of the total Pd site DOS. small shoulder followed by a tailing off out to EF. Even the smallest qualitative detail is reproduced. For example, follow the eg DOS (+ ) along in energy from -7 eV to EF. At first it is zero and then increases and exhibits a small shoulder at -6.0 eV. This is followed by a relatively featureless flat region until -4.0 eV, where there is a small peak where it becomes marginally larger than the t2s for a very brief range and then drops below again. From this point to EF it roughly parallels the tzg at slightly lower DOS. The t2g has two peaks at -6.0 and -4.5 eV. The rest of t2g can be understood from descriptions of eg. Now on the Pd site once again we see the clear similarities. The total Pd site DOS has two main features at about 1 and 3 eV below EF, followed by a drop to a plateaulike region (as we go to lower energy) which then tails off to zero. The two calculations agree in all the qualitative features. The most spectacular manifestation of this is the crossing of the t2g and eg DOS at two points between 1 and 2 eV below the EF. . The I point test demonstrates how we confirm the effects of alloying by tracing a specific feature of the component band structure. In the left-hand panel (Pdp 2Agp s) at I with reference to the bands of Ag and Pd we easily identify the second and third peaks to be I z&s and I"~~s, respectively. This is followed by a featureless contribution at energies corresponding to the position of the d states in Pd. In the center panel (Pdp 5Agp &) the peaks at I zz& and I &z have decreased in intensity, while the feature at higher energies has increased in intensity and is show-
V. BLOCH SPECTRAL DENSITY
A. Palladium-silver The Bloch spectral density A (k, E) defined in Sec. II is plotted in Figs. 10 and 11 for Pd-Ag alloys, where each column has a fixed alloy concentration [from left to right Pd=0.2, 0.5, and 0.8]. In Fig. 10 the 5 rows are for five equally spaced k points along the b line, from I (0,0,0) to X(1,0,0). In Fig. 11 the five rows are for the three high symmetry points E,I,L and the two points equally spaced between the zone center (I ) and the other two.
In an ordered solid A(k, E) would be a set of infinitely sharp peaks where E is an allowed energy for a given k.
Analogously for disordered systems A(k, E) can be interpreted as an "alloy band structure. " 
